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PREFACE

In February 1971 Uhe Virginia General Assembly passed 1ouse Joint Resolution 51 which
dirceted that o stalewide program be initiated by the Virginia Department of Agricullure and
Commerce to delermine the extent of the presence of peslicides in Lhe envirenment. The Stale
Water Control Doard participated in that study with VDAC and olher arencies and collccted

samples of water and fish from Marel to August 1971,

During the malytical phage of this Pesticide Study the presence of Polychlorinated Diphenyls
(PCIs), a chlorinated hydrocarbon, was noted in some fish samples which had been taken from the

Roanoke iver.

In order ta determine 1o whal extent PCBs were present in the Roanoke River Dasin, the
Board initiated a comprehensive study which would sreatly expand the number of stations which
had been sampled for the Pesticide Study., Fish and sediment samples were eolleeted in parts of the
Roanole and Dan Rivers and Leesville and Kerr Reservoirs. The following report will deal wilh the
resuls of thiz phase of the Study and is in fact 2 preliminary report. A futuree feport will contain
addilional information in the form of resulls of surveys of domestic and industrial wastes as well as

additional biological in [ormation.

At present there iz little information available on the toxic effects of PCBs. The FDA has
estallished a 5.0 ppm maximum allowance concentration in the edible meat of fish. Publiched in
the federal register of March 18, 1972, the FDA reported that “PCHs are toxic subslances which are
very stable and highly persistent in the environment.” The federal register further states that “...the
cotmmnission of Food and Drugs is taking all reasonable sleps Lo limit the ways in which PCLs may
otherwise contaminate food and to limit the level of PCLs in foods containing unavoidable PCE
residiies frem environmental or industrial sources.™



INTRODUCTION

A study of the PCB (Polychlurinated Biphenyls) contuminalion of part of the Reanoke River
Bhasin was initiated after routine pesticide monitoring of fish takes from that basin in June of 1971
showed apparently high levels of the chlorinated hydroearbon. The monitoring for pesticides
{uuthorized by House Joint Resolulion 51 of the 170 Vieginia General Asseinbly to asceriain the
extenl of pesticides in both {ish and water) waz condueled cooperatively by the Commizson of
Gume and Inland TFisheries, Slale Water Conlrol Board, anel e nl::lil.']l'll'm.‘-ll[ of Agricullur: winil
Commeree lrom March Lo August 1971,

Chemistry

PGBz are manufacturcd in this countey by the Monsanlo Company; and are naually identilied
Ly the trade name Aroclor and a Tour-number suffix, such oz Aroclor 1254, The first twa digitz of
the: suffix designale the compowml as a puee biphenyl {as opposed te a terphenyl or a blend of
Bipheny] and terphenyl), and the last two digits of the suffix designate the weighl per cenl chlorine
(Peakall & Lincer, 1970). PChs are also produced in Europe and Japan wsder such names as
Phenochlor and Cloplen {Gustalson, 1970).

PCBs are sitnply biphenyls which have two or more chlorine atoms substituled for hydrogen
atoms. The chlorine stoms may occupy any of the positions marked “X". Aroclor 1242 haz an
average of three chilorine atoms on the moleeule.,
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PCHs are considered chemically inert, insoluble in water, very soluble in hydrocarbon solvends,
and resistant to alkalies, acids, and corrozsive chemicals, Awnong other things PGBz are uzed as
plasticizers for adhesives, polyvinyl acelates, ecrylic’ resing, in sealing compounds, pipe joint
compounds, rubber manufacturing, high pressure-high tomperature lubricants, Mungicidal
insulations, nail coatings, waler proofings, il Fuston pump fluid, slablization of polymers,
dicleetrics, heat transfer media, coax-cable nsulations, paints and varishes, icc-preventing coatings,
and a8 an cvaporation retardant for pesticide applications (Veith & Lee, 1970). Il was olso reporbed
that PCBs arc apparently used in the puper coating process and the micro-cucapsulation process
{hroner 1971). ;

Biolozy

Little is known of the biological decompozition of PCBs, bat it is likely that they arc more
“gtable than DDT since they lack the ethane component hetween the aromalie rings, which is the site
ol action far most of the transformations of DDT (Peakall & Linecer, 1970). Work done by Keil el
al. {1971) with Cylindrothecs closterium demonstraled the ability of the marine diatom to
concentrate PCE up to 1100 times the level added to the cullure media. Stalling {1971}, working
wilh bluegills and channel catfish, was ahle to show concentration faclors ranging from 26,300 lo

52,000 in an 1 i-week test exposure 1o Aroclor 1218 and Aroclor 1254 rargging from 6-14 ugfl. Thue
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the sulfix designate the compound as @ purc iphenyl (a2 apposed Lo a terphenyl or a hlend af
biphenyl and terphenyl), and the last two digils of the sullix designale the weighl per cenl ehlorine
(Peakull & Lincer, 1970). PCBs are alse produced in Europe and Japan under such names as
Phenochlor and Clophen (Guslafson, 1970).

PCI: are simply hijj'lu-n:.-ls which have two or more chlorine aloms substituled for hvdrogen
aloms. The chilorine atoms may occupy any of the positions marked X" Aroclor 1242 has an
average of theee chlorine alums on the molecule.

PCRe are considercd chemieally inert, insoluble in waler, very zolulle in hydrocarkon solvents,
and resistant to alkalics, acids, and corrosive chemicals. Among other things PCBs are uged as
plasticizers for adhesives, polyvinyl acclates, acrylic resing, in scaling compounds, pipe joinl
compounds, rubber manufacturing, high pressurc-high  temperature  Jubricants, [ungicidal
inzulations, nail coalings, waler proofings, diffuzion pump fluid, stablization of polymers,
diclectrics, heat trangfer media. eoax-cable insulations, paints and varnighes, ice-proventing eoalings,
and as an evaporation retardant for pesticide applications {Veith & Lee, 1970). Tt was also reporicd
that PCBs are apparently used in the paper coaling process and the micro-encapsululion process

{Kroner 1971).
Biology

Little is known of the bivlogical decomposition of PCBs, but il is likely that they are more
stable than DDT since they lack the ethane componenl hetween the aromatic rings, which is the site
of action for most of the transformations of DDT (Peakall & Lincer, 1970). Work dane by Keil cl
al. (1971) wilh Cylindrothece closteriem demonstrated the ability of the marine diatom o
concentrale PCB up to 1100 times the level ndded (o the culture media. Stalling (1971}, warking
with Lluesills and channel ealfish, was able to show conceniration faclors ranging from 20,300 1o
52 000 in an 1 l-week test exposure to Aroclor 1248 and Aroclor 1254 ranging from G-14 ug/l. Thus=



PGS have 1l |h|ll‘| sieal aned ehemical charaelerislic for persistence ane aceumulation in the fogud
chain similar to that which has heen demonstrated with DDT,

Work that has been done with PCBs suzeest that these compoumls are lwo la three orders of
r11a'lg_',lliiiill]i! less toxic to fish than DDT. Schocllger l[uupuhi't:-'ln':l] Fovrned that the 96 hir. Tl.m Faar
Aroclor 122 ,”:_.4'“!_,' culthroal troul was 1.2 m}_rl.fl amed Tor Aroclor 12600 the Tr.“l wis G0 :I!I;f.lr.l. I
waz noled that the toxivily of the Aroclor was inversely proportional o their perecnlage
chlociiabion mnd wis 1,|i|'|:|!:l|._'g.' E:lru.l.“”[i“nul Bor Llsie golubilitics I:_F\'_'.Il.n'.:li] & Lamcer, 19710].

Duke (19713 reported retarded growth of yvoung ovsiers, Cressosirea virginica, reared in
flowing seawaler containing 5.0 pph Aroclor, Juvenile pinfish, Legodon rhomboides, and adoli
mosgquilo (ish, Gambusia affinis, were suljected 1o acole loxicily lests using Aroclor 1254, In lhe
4f-howe perivd pinfish survived ap Lo TR ppbe and e mosuita (i survived ap o 10,000 ppl.
But in chronic loxicity tests pinfish and spoit, Leiostromons saathunes, died when exposed Tor

0u=

1445 days at 5.0 pph. Duke el al. (1970) reporled that 5.0 pph Aroclor 1254 killed 18 Lo 25
juvenile shrimp, Faneras diormmm, ina 2-day bivassay.

Literatuee indieates that Bttle i known of the effects of PCBx on humanz, but Peakall sl
Lineer {1970) state thal it appears thal the Jower verlchrales and inverlebrales are less susceplible

than mammals to direct toxicity from PCBs.

As wilh DDT. the Tood and Drug Aministration has set o 5.0 ppm PCI guideline on edible
meal of fish which is 1o be shipped in interstate commerce (FDA,1972).

chgr:tph}r

The Boanoke River Bazin in Virmnia iz composed primarily of lwo streams - the Roanoke
River {in some localilies known as the Staunton River) and the Dan River (sec Figure 1). This sludy
thus Far has heen concerned with the Roanoke River from Leesville Lake area to the Kerr Lake and
with the Dan River from above Danville (below the confluence wilh the Smitli River) o Kerr Lake.

The Roancke River Basin lics basically on an east-wesl axis along the southern boundry of
Virginia, an area composcd primarily of deciduous [lorest, small farms, and a few
industrially-oriented communities. The rver risgz in the mountaing of Monlzomery, Roanoke,
Bedlord, and Franklin Countics and (lows oul of the stale just below the Jobhn Keer Dam pear
Clarksville.

1\..

METHODOLOGY

Sediment Sampling, Preparation, and Analysis

Sediment samples were collceted in an allempt to determine the souree of PCB, its hiztory of
deposilion, and the extent of conlamination, Samples were eolleeted using a modified frozen core
sampler by driving o eylindrical sampling tube into the streambed, sealing the top of the tube, and
extracting a vore of sediment. Two cores were colleeted al cach stalion. Fallowing extraetion, the
cores were frozen by packing dry ice around the sampling lube, transported to the Richmond
office, and enl inte three one-inch inceements; lop inch, gecond ineli, and third inch. The samplea
from each core were composited by inch and by station, placed in elean gluse jars, lubeled, aniil



FIGURE | ROANOKE RIVER BASIN IN VIRGINIA WITH MAJOR TRIBUTARIES
SHOWING SAMPLING STATIONS (A =FI5H: O=SEDIMENT)
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carricd Lo the Residue Lal of the Department of Agricullure and Commeree for analy sis.

The lab preparation of the sediment sample consisted of drving al room lemperalure, mixing
1:1 with filler-cel and soxhlet extraction for 30 hours using Hexane-Acelone. The extrael was lhen
evaporaled and run through a florisl clean-up column, Two dilution fractions were oblained.

Fraction A, using Methyvlene Chilorids and

Fraction BB, using Call5Cla and Acetonitrile in hexane.

The prepared sample was then injected into one of the following columns:

5% SE 30 on chromasorh TIT

OV-1 un Gaz Chirom ¢ (B0-100 mesh)

OV-210 0n Gaz Chiram () (80-100 mesh)
OV.-17 an Gas Chrowm () (80100 mw=sh)

Each of the columnz is 6 fool by 1/4 inch. The delection apparalus wag a Dolirman

Micro-Coulimeteric Titralion Svelem.

Sediment samples were collected from both the Roancke and Dan River arms of the Roanoke
River Basin. {Figure 1). Sampling stalion deseriptions are shown in Table 1.

Table 1. SEDIMENT SAMPILING STATION DESCRIPTION

Station River Mile (Approx.)

15 Kerr Luke

235 Roanoke River
35 Dan River

45 Dan River
58 Dan River
65 Roanoke Creck
75 Roanoke River
85 Roanoke River

ROA 43

ROA 60
DAN 4

DAN 43
DAN 75
ROC 1
ROA 114
ROA 120

Descriplion

Below the confluence of the

Dan and Roancke River, just
above the confluence will
Buffalo Creck

Rt. 92 bridge, near Clover, Va,
300 yards below confluence with
Hyco River

Rt. 62 bridge, near Milton, N.C.
1L, B0 bridge, near Brosville, Va.
Just below Randolph, Va.

Rt. 640 bridge, below Altavista, Va.
Off Rt. 924, Allavista, Va.

Fish Sampling, Preparation, and Analysis

Fizh collcetions were made by both the Fish Division of the Commission of Game and Inland
Ficheries aud the Diology Section of the Water Control Board wsing shocking (electro-fishing)

cquipmr::ul.

#River miles are plotled from the River Mouth upstream, i.c. ROA 43 is 43 miles upsiream on the

Koanche River from ils mouth,



Followine colleelion, the fish were weapped in aluminom foil, sealed in plastic hags, lahelled.
and pul on jce, After lranspoet o Ricluneanl, the fish were “dressed™ similae oo that which is
commenly doue in preparing a fish lor the frying pan, ie., head, fins, seales, antd vigeeral maleriil
were removed, In the case of the ealfizh the skin was also removed,

The material to be analvzed (edible meal and part of the axial skelelon) was then re-wrappuad
in aluminum foi, lalielled, frozen, and carricd Lo the Kesidue Lab.

Laly preparation of the fish somple consisted of grinding the figh witle dry ice, hlending the
proumd fizh wilh 1140- weelonilrile in hexone, fillering, and a florisil column clean-up. Further
extraction amd deleetion procedures were the sane a8 that for sediment.

Whenever possilie the Tish samplings and the sediment gamplings were made al the same place,
Stations VF, 3F. TF, and BF differ sizhtly from the sediment sanpling stations, with an adeitional
elation. Station 9F, added to gerve as a control (see Flsre 1). Bocanse of the relatively small
amound af PCB deleeted in the sediment at Station 05 this tributary was deemed o e an
ingignificant contribulor of PCHs; therefore no fish ssmpling was made al this station, Althowgh fish
are molile and in =ome cazes migealory, an allempl was marde lo keep the sampling area az =mall as
p-:nisilrlu. cerlainly covering lezs Lhier 152 miver mile. The Gah s;lmpling stations are slheown in Tabile 2.

Table 2. FISH SAMPLING STATIONS

Station River Mile (Approx.) Description

1T Kerr Lake GRA 0.5 Grassy Creck arca

2T Roanvke River ROA G0 Rt 92 bridge, near Clover, Va.

3T Dan River DAN 12 Below William 3. Tuck Airport,
near Seuth Boston, Va,

4F Dan River DAN 43 Rt. 62 bridge near Milton, N.C.

517 Dan River DAN 73 Ri. 880 bridge, ncar Brosville, Va.

oF NO FIsl COLLECTED

TF Itoanoke River ROA 100 Abave Draokneal, Va.

BF Roanoke River ROA 128 Leesville Tail Race

OF Leesville Lake owc 1 Old Woman's Creek area

Throughout this reporl the commen names of fishes are used. The following is a listing of
commaon names and scienlific names for the fizh taken for tissue analyeis in this sludy.

redhorse sucker Moxostoma sp.
while sucker Caloslomus commearsoni
\ channel calfish Tetalurus punclatus
i yellew bullhead Ictalurus natalis
carp ; E'.'J'Pn'mes carpio
largemouth bass _ Micrapterus salmoides
bluegill Leponis macrochirus
pumpkinsced Lepuiis gibliosus

redbireast sunfish Lepomis airilus



RESULTS

Eediment PCI Concenlralions

The results of the PCIE analyses of the sedimend can e Found Lelow in Table 3 and in Figure 2.
The type of FCI, either Aroclor 1242, 1248, or 1254, is shown with the quantitative value,

Tilste 3, Sediment .':':EII‘T'IF}EI:'FI PCH Anaolvaiz I:|EIFIII'I.':I

Kerr Lake
Stalion Sediment Depth Aroclor 1242 Aroclor 1248 Aroclor 1234
15 Top inch
Al inch -
Ard inch 1.6
Roancke River and Roanoke Creck
25 Top inch - 0.9
Ml inch - 0.5
3rd inch - 0.75
65 Top inch - 0.02 0.05
2nd imch - - .02
Jrd inch - - 003
TS5 Top inch - 0.50G
2nd inch 0.6
3rd inch - 0.12
BE Top inch = 0.15%
Ind inch - (.06
Ird inch - 0.0y
Dan River
1\.-
3s Top inch 0.6 = -
Dd ineh 0. = =
Ard inch 0.8 - =
45 Top inch - 0.15
- 2nd inch = 0.22
3rd inch - 0.12
58 Top inch - 0.01 0.06
2nd inch - 0.25 0.6

drd inch = .02 0.03




r ROANOKE RIVER BASIN IN VIRGINIA WITH MAJOR TRIBUTARIES

FIGURE 2 SHOWING SEDIMENT SAMPLING STATIONS (O = SEDIMENT)
N PCB Concentration By Part Per Milllon (P.P.HM.)
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Eightl stations were selected as sediment sompling slations, and were s;;|r|[a|4::r i Lhe top thnee
inches of sediment by ldnch inerements, therchy yvielling  twentvfour samples, OF hose
twenty-four zamples, two conlained Ko Detectalde (N1 PCR, while Taur conlained 1242, sixleen
contamed 1238, and #ix eontained 1253, The sum of these “posilive” samples iz in execss of the
original Dwenly-four sumples heeause foue of the sunples contain combinations of two Lypes of
Aroclors. Table 4 contains a break-down of the different 1ypes of Aroclors found within the study
area of the hazin.

Table 4. Percentage of Sediment Samples Showing the Different Types of Aroclors

Aroclor Basin Study Area Roancke River® Dan River

1242 4 samples [0 0 samples L 3 samples 33%
1248 16 samples  07% Deamples 1005 O samples 675
1254 G samphs 25% 0 samples 0%a d samples 33%
KD 2 sampls 8% 0 zamples 0% 0 samples 0%

*Excluding Roanoke Creek, a tribatary

The Roanoke River thows conzislenlly inereasing amounls of PCE in the sediment as one
:l|1]1r"l'lllf:hﬁ the Kerr Lake. I i inleresting to nole thal the 1248 is the |;m!:r' Arcclor found in the
samples from the Roanoke River while very small amounts of PCB (1248 und 1254, primarily the
laticr) were found in Roanobe Creck, a tributary.

With the exeeption of the second inch of sediment at Station 55 the Dan River shows zimilarly
incrcasing amounts of PCE as one appreaches the reservoir, IT the second ineh values are omilled
from the caleulstion of the avernge sediment I'CE at Station 55 the average then becomes .06 ppm,
a figure comparable to Slalion 85 on the Roancke River,

The Dan River E:].I_'IIFIIEE show that o different Aroclor dominates al each slalion, Boih 1254
and 1248 (predominately 1254) arc Found atl Station 58, above the dam in Danville, while 1248

dominates at Station 45, then 1242 at Station 35.

The one sample collected from the rescrvoir conlained PCB only in the thied inch. 1t is, of
course, nol postible to speculate as to the meaning of the resulis of the one sample.

Fish PCB Concentrations

The results of the PCB analyses of the fish tissues can be found below in Table 5. Whenever
possible the type of PCE, either Aroclor 1252, 1248, or 1254, is shown beside the quantitative
value. See Figure 3 fursﬂmlllillg slation locations wnd average LI coneenlralivn {ppm) h}' izl lype
and by eampling stalion.

LY

By grouping the types of fich (suckers, catfish, earp, bass, and Lepomis) it is possible to

eompate Lhe extent of conlamination of the different trophic levels ol esch station, :

In theory, following biological magnification of chlorinated hydrocarbons, the fish which are
]1'15|t|:r in the food chain should concentrate more PCB than the fish which are lower in the foud



Table 5. Fish Tiszue Samples for PCE Analysis (ppm) showing Percentage of. Samples Excecding

5.0 ppm Guideline

Slalion Sample I'CB (ppm} Aroclor
Kerr Lake
1F 3 redhorse suckers compozile 3.6 1254
1 channel catlish 11.0 1254
3 channel catfish compogite >0 1254
3 channel catfizh composile 2.0 1254
3 carp composite 35 1254
1 largemoulh bass 1.2 1254
2 largemoulh bass composile 3.2 1254
2 largemonth bass composite 1.0 1254
4 Lepomis composite® 1.4 1254
4 Lepomis composite 0.14 1248
0.18 1254
4 Lepomis composile 4.8 1254
4 Lepoamis composite 0.60 1254
Roanolie River
2F
100% violalion 3 redhorse suckers composile 18.0 1248
3 channel catfish composite 7.1 1248
3 largemouth bass composite 15.2 1248
TF
BO% violation 1 redhorse sucker 7.5 1248 & 54
1 white sucker B0, 1254
8 channel catlizh composite 24 1248 & 54
1 carp 1.8 1248 & 54
1 Lepomis 2.1 1248 & 4
8F
17% violation 1 largem outh bass 2.0 1254
: 1 largemouth bass 0.58 1248
28 1254
1 largemmlih liass 1.1 1254
1 largemouth bass 28. 1254
1 largemouth bass 0.38 1254
\ 1 largemouth bass 4.5 1254
Leesville Lake
a1
10% violalion
1 carp 0.8 1954
1 carp 7.2 1254

* Lepomis includes bluegill, pumpkinsecd, and redbreast sunfish



Stalion Sample PCE (ppm} Aroclor
Leesville Lake (conl.)
3 carp composile 1.4 LT §
1 larmemouth bass 3.2 1254
1 largemouth bass 22 1254
3 larremouth bass composile none deleelalle
3 Lepoms compuosile 1.4 1254
4 Lepomis compuosile 0.4 1254
4 Lepomis composile 3.1 1254
2 migeard shod compusile 14 1254
Dran River
ar
335 violation 2 redhorse suckers composile 3.5 1241 & 54
2 redhorse suckers composile 2.3 1248 & 54
2 channel calfish eomposiie 3.0 1248 & 54
2 chiannel catfish composile 1.1 1248 & 5
1 largemoulh Lass 11.0 1254
1 largemouth bass 10.0 1254
1 largemouth bass 4.2 1254
3 Lepomis composile 2.0 1248 & 54
4 Lepomis composile 1.9 1248 & 54
4F
224 violation 1 while sucker 0.08 1242
0.85 1254
2 bullheads composile 0.78 1242
13.2 1254
1 carp 0.07 1242
0.02 1254
1 carp 5.0 1254
1 Jargemouth bass 0.08 1242
1.6 1254
A 1 ]:Lrgi:muulh Liass 0.07 1242
1.1 1254
2 Lepomis composite 0.15 1242
: 2.2 1254
2 Lepomis compaosile 7.9 1254
0.15 1242
aF 1.4 1254
055 vialaliomn 1 redhorse sucker 0.42 1254
1 ehanned eatfish 0.80 1254
2 hullheads composite 0.23 1254
2 Lepomis composite 0.55 1254
0.32 1354

3 Lepomis composile
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FIGURE 3 FISH SAMPLING STATIONS (&= FisH)
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cliain. Bul this tremd decs net appear in this study; when il i3 passible to compare PCI levels in Tish
al a slalion (i.e., omitting Station 6F and GF) it is scen that the suckers, eatfish, and carp contain
higher levels of I'COBs than do bass and Lepemis in 5 oul of T cases (Table G),

OF the 5% samples {representing 119 Tish) of edible: fish tissoe submitted foe analvsis {cither as
gngle Tish or as a compusile sample} only one showed No Deleetable (ND) PCR, while three
contamed varous levels of only 1248, and the remaining 55 contained 1254 cither golely or mixed
willi 1252 or 1248, Table 7 shows a breakdown of the different 1y pes of Aroclors found within the

bagin sludy arca.

Table . Average I'CD Conecentration {ppm} and Number of Fish Analyzed by Fish Type and by

Station.
Station Sucliers®® Catflizh®# Carp Bass Lepamis

Av. No.Fish Av. No. Fish Av. No.Fish Av. NoFish Av. No. Fish
Sta. 1F 3.0 3 5.0 7 3.5 3 1.8 B 1.5 10
Sta, 2F 18.0 3 7.1 3 -- - 15.2 3 - -
Sa. 3F 4.4 4 3.0 4 - - a4 3 2.0 T
Sla. 4F 0.9 1 14.1 2 2.0 2 1.4 2 4.0 0
Sta. 3F 04 1 0.3 3 - - e Ex 0.5 5
Sta, 7T 453 2 24.0 3 T3 1 -- - 2.1 |
Sta, BF - - - - - - 5.6 fy - -
Sta. OF s - 1 = 31 o o 1.6 11

*#Zucker values inelude white sucker and redhorse. Catfish values include catfish and bullheads,

Table 7. Percentage of Fish. Tissue Semples Containing the Different Types of Aroclors.

Aroclor Basin Study Area Roancke River ' Dan Kiver

1242 8 samples  145% 0 samples 0% O samples 350
1248 15 samples 255 8 samples 335 O samples  26%
1254 55 samples T35 20 samples  83% 23 mamples  100%
ND ] sample 2% I eample 4% 0 samples 0%

It is casily observable that the Aroclor 1254 predominales in the fish tissuc. In fact, it was only
from Station 2F that 1254 was not detectable in any of the somples.

Of the total of 59 fish tissue samples analyzed, 15 (23%) contained PCB levels exceeding the
FDA 5.0 ppm guideline. Table 8 shows a breakdown of the percenlage of violations {fish excceding
the 5.0 ppm guideline) by suckers, catfizh, and earp (lish generally considered 1o be low in the food
chain), and by bass and Lepomis (fish generally considered 1o be high in the fued chain).

B
Table 8. Percentage of Violations by Fish Tyvpe and by Area Wilhin the Rasin

FISH Kerr Leesville Roancke  Dan
Lake Lakie River River
Suckers, catfish, No. of samples 5 3 i 11
Mo, of violalions 1 1 6 2
% of Violations 202 335 100% 18%
Bass and Lepomis No. of samples Fip 6 a 12
Mo, of violations 0 0 2 3

% of Violalions 05 0% 2.'-5.-% 25%




DISCUSSION

It is olviows thal a trenad toward hizher levels of PGB contamination of both sediment andd Fisl
sumples i3 developing as one proceeds downstrewm. Bol there are ineonsistencies encounlercd wlien
one looks at the type of PCTE fouml al the slations, Foe instance, all three stations sampled for iz
andd sediment in the Dan River showed Aroclor 1242, 121, and 1254, Bot while 1254 dominated
these fish satipling slations, u different Aroclo. dominaled each sediment gampling station, Thus, in
this eludy area, il ean be geen that the 1254 is the primary Ty pe ol PCB found in fzh, while 1248 is
the primary Ly pe Tound in the sediment.

Literature previously cited indicaled that the less<chlorinaled PCDs are more loxic to fish than
the higher-chlorinated PCBs. 1L is not known whether absorplion of the less-chlorinated componnd
s F-.||||n" lizh (therchy climinating these fizh from sampling) or if there is an it]1[l|j'n|u4-__-;i|;-r|!
F.-':,'|If!l:!|j"-'1'|._'-' for the higl|L-r-EI1Fﬂrin:|lr.'ﬂ PCRs. The literaturee available to the author has indieated that
presenlly little is known of the hiodegradation of PCBs.

Violalions of the 5.0 ppm guidcline can be found atl every slalion exeept Slation 5F, above the
dam i Danville, The prosen of PCBs i the sediment samples al this stalion indicales that PCI is
there, hut that most of the contaminant is in the seeond inch of e sediment sample,

The pereenfage of violalions at a station increazes as one proceeds downstream toward the
lake, where the pereentage of violalion: declines abruptly. The lower concentrations of PCH in the
fish tissue samples at Slation 1F could be indicalive of a lesser degree of environmental
contaminalion. Station 1F iz af Ieast 25 miles downsiream from cither Station 2F or 3F. I is
possible to gpeculate thal the 'CB, becavse of il high specific gravity (1.3-1.5) and its insolubility
in water, could Le settling out i the upper portions of the lake.

SUMMARY

The study presently in progress was prompled by the apparently high levels of PCB found
l]lmllgl: rouling pr_siiq:i.'_l;,- mm:uil-u,;rring of fish tssese in parls af the Roanoke Basin in June of 1971

The family of compounds known ag PCOs (Palychlnrinated Biphenyls) has widespread usc,
primarily hecawse of its inert nature. Structurally PCBs are basically similar to DDT, and both have
been shown to be subject Lo biological magnification.

Bottom  sediment sami:]-:ﬁ (top three inches I,u:.r l-inch increments) and edible tissue [izh
samples (by fish type, e.g. suckers, catfish, carp, bass and Lepomis) were collected to study the level
of contaminalion. Thus far, the fish that are higher in the food chain (bass and Lepomis) have not
shown higher levels of PCE than those lower in the food chain, butl oppositely, have actually shown

lower levels of PCE.

There appears to be to a cerlain degree a biological sclectivily for one lype of PCR, the 1254
being thee dlovaminznd type i the fish tissues, while the 1242 and 1248 dominate the sedimoil
samples. OF the 39 samples (represeating 119 figh) anulyvzed thus Tar, 58 have shown detectable
levels of PCB. A person slands a 5375 chanee of calching a fish in the Roanoke River study area that
exceeds the FDA 5.0 ppm (edible lissue) guideline, while in the Dan River in the sludy area the

clianee i only 225%,



More fish sampling will be done in the future in an attempt to further aseerlain the degree of
PCE conlamination. But from the data colleeted thus far it is sale Lo gay thal conlaminalion exizl2
in the Roanohke River from below the Leesville Dam 1o at least the upper limils of fhe Kerr
Reservoir. Similarly, & contaminalion (or al least the polential for contamination) of lesser gravity
exisls in the Dhan River from below Danville to at feast the upper limitz of the Keer Reservoir.

There is a larse amount of information yet to be acquired in this study. Ts there biologieal
sclectivity for the different Aroclors? 1s there biological degradation of the Aroclors {(or possilly
reverse degradalion) 1242.1 24812547 Why iz the PCB in sediment largely of one type? Why is the
PCE in the fish lissue a different type from that in the sediment? Does a situation exist in the
Roanvke-Blackwaler Rivers - Smith Mountain Lake arca similar to that in lhe Rounoke-Dan Rivers -
Kerr Lake area? Thesc arc just a few of the many questions remaining to be answered.

In arder o determing the source of PCRB it s necessary o anl:uln industrinl and mum’::ipal
effluent. Some samples have Leen eollected in the vicinity of Allavista, Brookneal, Halilax, Soulh
Boston, and Dunville and sampling trips are scheduled for the Dan River bagin in the immediale
fulure 1o sample (he remaining elMuents below the dam in Marlinsville to determine if there may be

1 pm[nfnm in that arew,

In addition, whenever it is possible to schedule shocking trips, fish collcetions will be made lo
supplement those already collecied and analyzed.

If neeessary, analysis of aguatic algee and Lenthics will be used in an attempt to define the
source of PCB.
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